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(54) LIGHTING DEVICE FOR VEHICLES PROVIDED WITH COOLED LIGHTING MODULES

(57) Lighting device (1) for a vehicle including a cup-shaped housing body (2) and at least one cooled lighting module
(5) arranged within the housing body facing a front inlet opening (3) thereof closed by a transparent cover or lens (4);
wherein each cooled lighting module includes at least one light source (6), a radiator element (7) operatively associated
to the atleast one light source to remove the heat generated in use thereby and a diverter screen element (10) assembled
directly onto the radiator element, rigid therewith and spaced apart therefrom, delimiting with the radiator element and
within the housing body a non-linear channel (12) arranged at the rear of the light source and having a first open end
(14) facing a fan (16) operatively associated with the radiator element (7) and a second open end (15) facing the
transparent cover or lens (4).
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Description

Technical field of the invention

[0001] The present invention relates to a lighting de-
vice equipped with one or more lighting modules, pref-
erably using LEDs as a light source and having a cooling
system that allow in use the outer lens or transparent
cover of the lighting device, which closes frontally the
housing body ofthe lighting device, to be defrosted and/or
the eventual condensation to be eliminated.

Technical Background

[0002] Lighting devices for vehicles provided with one
or more lighting modules arranged inside a housing body
having a frontal inlet opening closed by a lens or a trans-
parent cover are well known. In such devices, especially
during winter time and/or depending on the weather con-
ditions, it may happen that some condensation or ice
forms on the lens/cover, which may hinder the photomet-
ric performances of the lighting device. Moreover, if the
condensation forms on the inner side of the lens/cover,
this may cause also damages to the electronic compo-
nents and/or to the reflective surfaces of the lighting mod-
ules.

[0003] EP2148133 discloses a lighting device com-
prising two superimposed lighting modules arranged
within an housing body; in the vertical space between
the two lighting modules is arranged a radiator including
a plurality of parallel fins laterally spaced apart to each
other; a fan arranged at the rear of the lighting device
and inside the housing body sucks the air present within
the housing body from the top and the bottom of the hous-
ing body and delivers it through the radiator fins, which
are crossed in the direction of their width, and toward the
inner surface of a lens or transparent cover closing an
inlet opening arranged at the front of the housing body.
[0004] The lighting device disclosed in EP2148133 is
far from being satisfactory: first of all, the device is bulky
and difficult to be assembled; secondly, the thermal effi-
ciency of the cooling system including the radiator and
the fan is quite low, so that the heat taken away from the
light source, usually a LED, of the lighting modules and
delivered towards the front lens or cover is insufficient to
provide a correct defrost in winter. Moreover, also the
condensation on the lens/cover is not well removed since
the warm air is directed only against a middle section (in
the vertical direction) of the lens, so that the upper and
lower sections of the lens/cover may remain wet.

Summary of the invention

[0005] The object of the presentinvention is to provide
a lighting device for vehicles having one or more lighting
modules, preferably using LEDs as the light source, that
is compact, simple and cost-effective in construction and
highly reliable, while ensuring at the same time on one
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side an optimal dissipation of the heat generated by the
LEDs and on the other side, and above all, the complete
elimination of any condensation on the front lens/cover
and the complete defrost of the same in wintertime.
[0006] According to the invention, therefore, a lighting
device for vehicles including at least one cooled lighting
module is provided having the features set out in the ap-
pended claims.

Brief description of the drawings

[0007] Furtherfeatures and advantages of the present
invention will become more apparent from the following
description of one non-limiting embodiment thereof,
made with reference to the figures in the accompanying
drawings, in which:

- figure 1 shows schematically a three quarter front
perspective view of a lighting device according to the
invention;

- figure 2 shows in an enlarged scale, a three quarter
rear perspective schematic view of a radiator ele-
ment of one cooled lighting module of the lighting
device of figure 1;

- figure 3 shows schematically and in perspective view
from the rear a cooled lighting module of the lighting
device of figure 1; and

- figure 4 shows schematically a sectioned side ele-
vation view of the lighting device of figure 1.

Detailed description

[0008] With reference to figures 1 and 4, reference nu-
meral 1 indicates as awhole a lighting device for a vehicle
consisting, in the non-limiting embodiment shown, in a
vehicle headlight/headlamp, which is only schematically
shown. It is however to be intended that what will be
described can be applied to any vehicle lighting device.
[0009] Thelightingdevice 1 comprisesagenerally cup-
shaped housing body 2 designed to be mounted on a
vehicle, known and not shown for sake of simplicity.
[0010] Housing body 2 is made of synthetic plastic ma-
terial by injection molding and has a front inlet opening
3 in use facing opposite to the vehicle and along a driving
direction of the vehicle, closed by a transparent cover 4,
which may either be a "terse" lens (i.e. without optical
functions - as in the preferred example shown) or an op-
tical lens having optical functions, e.g. prismed.

[0011] According to the present invention, housing
body 2 carries at the interior thereof at least one lighting
module 5 shown in details in figures 3 and 4. Of course,
the housing body 2 may carry within it more than one
lighting module 5 or modules similar to module 5 (e.g.
two or three, arranged side by side) that may be visible
from the outside through the inlet opening 3 and the trans-
parent cover 4.

[0012] Inthe non-limiting example shown (figure 4) the
lighting device 1 is equipped with one single lighting mod-
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ule 5, which is stationary, and with one or more rotating
lighting modules 11, known and not shown in details for
sake of simplicity.

[0013] The modules 5 and 11 are arranged facing the
inlet opening 3 of the cup-shaped housing body 2 and
the front transparent screen/cover 4 closing the inlet
opening 3.

[0014] One lighting module 5 according to the present
invention is shown in more details in figure 3 and 4; ac-
cording to the invention, the lighting module 5 is a cooled
lighting module comprising at least one light source 6
and a radiator element 7 better shown in an enlarged
scale in figure 2.

[0015] Theradiatorelement?7 isoperatively associated
to the at least one light source 6 to remove the heat gen-
erated in use by the at least one light source 6.

[0016] In the non-limiting, but preferred, embodiment
shown the cooled lighting module 5 is provided with two
light sources 6, both consisting of LEDs; the LEDs 6 are
mounted on a printed circuit board 8 also carrying the
necessary electronics. The printed circuit board 8 is
mounted rigid against the radiator element 7, in thermal
contact thereof, e.g. by means of clipping elements
and/or of a thermal adhesive.

[0017] According to one aspect of the present inven-
tion, each cooled lighting module 5 further comprises a
diverter screen element 10 assembled directly onto the
radiator element 7, rigid therewith and spaced apart
therefrom.

[0018] The diverter screen element 10 delimits togeth-
erwith the radiator element 7 and within the housing body
2 a non-linear channel 12 arranged substantially imme-
diately at the rear of the at least one light source 6. For
"immediately at the rear of the at least one light source
6" it is to be intended that the non-linear channel 12 is
divided from the two light sources 6 solely by the printed
circuit board 8 to which the light sources 6 are attached
and by a substantially flat base plate 13 of the radiator
element 7, which constitutes one of the lateral walls of
the non-linear channel 12. For "non-linear" it is to be in-
tended that channel 12 is not rectilinear, but describes a
turn.

[0019] The non-linear channel 12 has afirstand a sec-
ond open end, opposite to each other, indicated respec-
tively with the reference numbers 14 and 15.

[0020] The second open end 15 faces the transparent
cover or lens 4, as well shown in figure 4.

[0021] According to a strongly preferred feature of the
invention, each cooled lighting module 5 further compris-
es a motorized fan 16 of any known and suitable type,
operatively associated to the radiator element 7 and de-
signed to generate an air flow F (schematically indicated
by the arrows in figure 4) within the housing body 2 to
lap against the radiator element 7.

[0022] According to a further feature of the invention,
the first open end 14 of the non-linear channel 12 is ar-
ranged immediately in front of the fan 16.

[0023] The fan 16 of each cooled lighting module 5 is
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arranged at the bottom of the housing body 2 and at the
rear of the respective at least one light source 6, in the
embodiment shown immediately at the rear of the base
plate 13 of the radiator element 7, and immediately be-
neath the first open end 14 of the non-linear channel 12.
[0024] The non-linearchannel 12 extends from the bot-
tom upwards so that the second open end 15 of the non-
linear channel 12 is arranged above the at least one light
source 6.

[0025] Inparticular, the second open end 15 of the non-
linear channel 12 faces an upper portion 18 of the trans-
parent cover or lens 4 (see figure 4).

[0026] The non-linear channel 12 and the transparent
cover or lens 4 are designed such that the air flow F
generated by the fan 16 laps against the radiator element
7 in a direction of a development in length of the radiator
element 7 itself, namely in a substantially vertical direc-
tion, from the bottom upwards.

[0027] Moreover, both the non-linear channel 12 and
of the cover or lens 4 are designed so that the air flow F
generated by the fan 16 laps against an inner surface 19
of the transparent cover or lens 4 from the top down-
wards.

[0028] As itis well shown in figure 2, the radiator ele-
ment 7 is provided with a plurality of radiating fins 20
which extend in cantilever manner from the base plate
13 on a side opposite to the at least one (two on the
example shown) light source 6 and towards the diverter
screen element 10 for almost the full width of the non-
linear channel 12. With the expression "for almost the full
width of the non-linear channel 12" it is intended that the
radiating fins 20 project from the base plate 13 and to-
wards the diverter screen element 10 for more than two
thirds ofthe total width of the non-linear channel 12 meas-
ured in a direction transverse to, and substantially per-
pendicular to, the base plate 13, namely in the plane of
the sheet in figure 4.

[0029] The radiating fins 20 moreover extend in length
(i.e. in a direction substantially perpendicular to that of
their extension in cantilever fashion from the base plate
13) along the full length of the radiator element 7, in a
direction substantially perpendicular to an optical axis O
of the cooled lighting module 5 (figure 4) along which the
light generated by the lighting module 5 is delivered in
use.

[0030] The diverter screen element is designed such
that a cross section of the first open end 14 of the non-
linear channel 12 is oriented substantially perpendicular
to the optical axis O and such that the non-linear channel
12 is curved at right angle in an upper section 21 thereof,
so that the cross-section of the second open end 15 of
the non-linear channel 12 is oriented substantially paral-
lel to the optical axis O. In particular, the upper section
21 is curves in a continuous manner, according to a ra-
dius, since an upper portion 21b of the diverter screen
element is shaped curved, according to a substantially
cylindrical geometry having a symmetry axis A parallel
to the base plate 13 and perpendicular to the radiating
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fins 20.

[0031] According to the preferred embodiment shown,
the diverter screen element 10 is assembled onto the
radiator element 7 by means of removable retaining el-
ements, e.g. by screws 22, housed in seats 23 provided
in the diverter screen element 10.

[0032] In particular, the diverter screen element 10 is
assembled onto the radiator element 7 directly on a cou-
ple of radiating fins 20 arranged adjacent opposite lateral
sides 23 of the radiator element 7 and each flanked to-
wards the opposite lateral sides 23 of the radiator element
7 by at least another one radiating fin 20. Such radiating
fins 20 bearing the diverter screen element 10 are pro-
vided with internally threaded cylindrical embossment 25
to receive the screws 22.

[0033] Theradiator element 7 is made of a metal alloy,
preferably of an aluminum based light alloy, while the
diverter screen element 10 is made of a synthetic plastic
material, in particular resistant to heat, for example a ther-
mosetting resin. It has been found that the combination
of the above two materials gives rise to the best perform-
ances and allow an easy assembly and disassembly of
the lighting module 5.

[0034] Preferably, the printed circuit board 8 with the
LEDs 6, the radiator element 7 and the diverter screen
element 10 form a self-supporting unit which may be as-
sembled and disassembled to/from the rest of the lighting
device 5 in one single operation; the fan 16, on the con-
trary, is supported by a bottom wall 26 of the housing
body 2 as a separate and independent element.

[0035] Last but not least, the housing body 2 is de-
signed so as to provide an air flow passage 27 for the air
flow F all around each at least one cooled lighting module
5.

[0036] The air flow passage 27 connects the second
open end 15 of the non-linear channel 12 to the first open
end 14 thereof, and flanks the inner surface 19 of the
transparent cover or lens 4 from the top to the bottom
thereof.

[0037] Owing to the specific design described above,
the heat generated in use by the LEDs 6 is removed
immediately and efficiently by means of the radiator el-
ement 7 and, above all, by the air flow F which is directed
by the diverter screen element 10 directly and solely
through the radiating fins 20 and along a curved trajectory
in a turbulent motion, which increase the heat exchange
coefficient

[0038] Moreover, such heat so efficiently removed is
not dispersed within the housing body 2, but is directed
by the diverter screen element 10 against the upper sec-
tion (the top) of the cover/lens 4; owing to the presence
of the air flow passage 27, moreover, the hot air flow F
is made to lap the whole surface of the cover/lens 4 from
the top downwards: such a direction of lapping allows all
the eventual drops of humidity to be efficiently removed
since they are made to run along the inner surface 19
towards the bottom wall 26, were they are collected, if
not evaporated before. The heat distribution obtainable
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on the lens/cover 4 owing to the diverter screen element
10, finally, has proved experimentally to be able to effi-
ciently defrost the lens/cover 4 even in cold winters.
[0039] All the aims of the invention are therefore ac-
complished.

Claims

1. Alighting device (1) for a vehicle such as a headlight
or a headlamp, comprising a cup-shaped housing
body (2) designed to be mounted on a vehicle body
and at least one cooled lighting module (5) arranged
within the housing body facing a front inlet opening
(3) thereof closed by a transparent cover or lens (4);
each cooled lighting module comprising at least one
lightsource (6) and a radiator element (7) operatively
associated to the at least one light source to remove
the heat generated in use by the at least one light
source; characterized in that

i)- each cooled lighting module further compris-
es a diverter screen element (10) assembled di-
rectly onto the radiator element (7), rigid there-
with and spaced apart therefrom;

ii)- the diverter screen element delimiting with
the radiator element and within the housing body
a non-linear channel (12) arranged immediately
at the rear of the at least one light source; and
iii)- the non-linear channel (12) having a firstand
a second open end (14,15), opposite to each
other, the second open end (15) facing the trans-
parent cover or lens (4).

2. A lighting device (1) according to claim 1, charac-
terized in that each cooled lighting module further
comprises a fan (16)noperatively associated to the
radiator element (7) and designed to generate an air
flow (F) within the housing body to lap against the
radiator element, the first open end (14) of the non-
linear channel being arranged immediately in front
of the fan (16).

3. A lighting device (1) according to claim 2, charac-
terized in that the fan (16) of each cooled lighting
module is arranged at the bottom of the housing body
and at the rear of the respective at least one light
source (6), immediately beneath the first open end
(14) of the non-linear channel; the latter extending
upwards, the second open end (15) of the non-linear
channel being arranged above the at least one light
source (6).

4. Alighting device (1) according to claim 2 or 3, char-
acterized in that the second open end (15) of the
non-linear channel (12) faces an upper portion (18)
of the transparent cover or lens, the non-linear chan-
nel (12) and the transparent cover or lens (4) being
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designed such that the air flow generated by the fan
(16) laps against the radiator element (7) in a direc-
tion of a development in length of the radiator ele-
ment, from the bottom upwards and against an inner
surface (19) of the transparent cover or lens from
the top downwards.

A lighting device (1) according to anyone of the pre-
ceding claims, characterized in that the radiator el-
ement (7) is provided with a plurality of radiating fins
(20) which extend on a side opposite to the at least
one light source and towards the diverter screen el-
ement (10) for almost the full width of the non-linear
channel; the radiating fins extending in length along
the full length of (20) the radiator element in a direc-
tion substantially perpendicular to an optical axis (O)
of the cooled lighting module.

A lighting device (1) according to claim 5, charac-
terized in that the diverter screen element (10) is
designed such that a cross section of the first open
end (14) of the non-linear channel is oriented sub-
stantially perpendicular to the optical axis (O) and
such that the non-linear channel (12) is curved at
right angle in an upper section (21) thereof so that
the cross-section of the second open (15) end of the
non-linear channel is oriented substantially parallel
to the optical axis (O).

A lighting device (1) according to claim 5 or 6, char-
acterized in that the diverter screen element (10)
is assembled by means of removable retaining ele-
ments (22) directly on a couple of radiating fins (20)
arranged adjacent opposite lateral sides (23) of the
radiator element and each flanked towards the op-
posite lateral sides of the radiator element by at least
another one radiating fin (20).

A lighting device (1) according to anyone of the pre-
ceding claims, characterized in that the radiator el-
ement (7) is made of a metal alloy, preferably of an
aluminum based light alloy, and in that the diverter
screen element (10) is made of a synthetic plastic
material.

A lighting device (1) according to anyone of the pre-
ceding claims, characterized in that the housing
body (2) is designed so as to provide an air flow
passage (27) all around each at least one cooled
lighting module (5) connecting said second open end
(15) of the non-linear channel to said first open end
(14) thereof, the air flow passage flanking an inner
surface (19) of the transparent cover or lens from
the top to the bottom thereof.

Vehicle provided with a lighting device (1) according
to anyone of the preceding claims.
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